Differential stimulation of growth related metabolism in cultured smooth muscle cells from SHR and WKY rats by combinations of EGF and LDL.
We have reported previously that vascular smooth muscle cells from spontaneously hypertensive rats (SHR) were more responsive to epidermal growth factor (EGF) than their normotensive derived Wistar Kyoto (WKY) controls. This differential responsiveness is evident for several cellular processes including activation of S6-kinase, elevation of intracellular pH and stimulation of both phosphoinositide metabolism and DNA synthesis. Quiescent smooth muscle cells exposed to low density lipoprotein (LDL) exhibited a similar differential responsiveness (SHR greater than WKY) in terms of S6-kinase activation, which was time- and dose-dependent (10(-10)-10(7) M), but neither cell type responded appreciably to LDL in terms of a stimulation in [3H]-thymidine incorporation. Exposure of the same cells to EGF and LDL in combination elicited a marked synergistic stimulation in DNA synthesis, the extent of which was greater for SHR than WKY. The sensitivity of both cell types to EGF was increased in the presence of LDL, although cells from hypertensive animals still exhibited their greater (vs. WKY) sensitivity. In both cell types, activation of nuclear protooncogenes c-fos and c-myc by LDL was minimal, whereas oncogene induction by EGF was approximately five-fold greater for SHR-derived cells compared to those from WKY animals. No marked synergistic effect on the time-dependent induction of either entity was observed for cells exposed to EGF and LDL simultaneously, and the response of SHR-cells remained greater than WKY-cells.